Este artigo testa a hipótese de punição salarial contra moradores de regiões pobres. Isto é, nós explicitamente testamos a idéia de que trabalhadores morando em regiões pobres recebem uma punição salarial em relação a trabalhadores similares que moram em regiões ricas. Os resultados econométricos são robustos tanto a um amplo conjunto de variáveis explicativas como também a diferentes especificações econométricas. Estimadores de 2 e 3 estágios são usados para corrigir tanto o viés de endogeneidade, associado ao local de moradia, como também para a correção do viés associado a ausência de uma proxy adequada para a variável habilidade. Os resultados econométricos sugerem expressiva punição salarial para os moradores de regiões pobres. Além disso, quatro explicações para a correlação entre salários e local de moradia foram testadas. Os resultados fornecem evidências favoráveis a: i) existência de uma relação negativa entre o tempo gasto para se chegar de casa ao trabalho e a produtividade do trabalhador; e b) ocorrência de discriminação estatística contra trabalhadores que residem em regiões pobres.
introduction
Studies that relate wage differences to the existence of discrimination in the labor market are common in economics [Becker (1957) , Phelps (1972) , inter alia]. However, recent studies have expanded such literature to include important topics in such discussions. These works seem to show that the discrimination phenomenon is not limited to solely the race or sex of the individual, but can also expand to include people of the same race and sex. Physical appearance [Hamermesh and Biddle (1994) ], physically handicaps [Famulari (1992) ], height [Persico and Postlewaite (2004) ] or even the place of residence [Kain (1968) ] have become new variables that may incite some kind of wage discrimination against an individual.
Wage or job opportunity punishment may occur for several reasons. One reason is that statistical discrimination may occur. For example, if an individual lives in a neighborhood known to house a certain type of people (poor people, for example), the employer may associate the characteristics of people from that area to the individual in question, thus reducing his chances of being contracted, or earning a higher wage. Secondly, discrimination by preference could take place. This means that the employer simply does not like people that live in certain neighborhoods (or cities). Thirdly, a person may have poor job opportunities if the Spatial Mismatch Hypothesis (SMH) exists which states that individuals who live far from their workplaces have difficulty accessing the best job opportunities [Kain (1968) ].
1 Lastly, there is some economic rationality to the fact that wages are related to the dwelling place of the individual. For example, people who live far from their workplaces might spend more time and energy in traffic, thus reducing their capacity to produce once in the job.
The objective of this article is to verify the effect of the place of residence over an individual's wage. Furthermore, the different explanations that can cause this result are tested. It is important to stress that to complete this study the construction of a new data set was necessary. The econometric results indicate severe wage punishment against workers living in poor counties. More than that, the econometric evidence suggests that both the statistical discrimination and the economic rationale explanation cannot be ruled out. Besides this introduction, section 2 presents a detailed description of the dataset. Section 3 presents the econometric results. Lastly, section 4 describes the conclusions of the article.
dataset
The dataset refers to the Distrito Federal State, which lies in the central count of Brazil. According to the 2000 census data from the Brazilian Institute of Geography and Statistics, the population of the Distrito Federal was 2,051,146 inhabitants who are spread throughout 19 administrative counts. Due to budget limitations, this research was limited to 4 of these coun-ties: Brasília (population: 198, 422) , Taguatinga (population: 243, 575) , Sobradinho (population 128, 789) and Ceilândia (population 344,039). As a group, these 4 counties equal 44.6% of the population of the Distrito Federal State. Table 1 shows the distribution of the population of the Distrito Federal States in its different administrative counties in 2000. They are listed according to population size. Also shown is the Index of Human Development (IDH), the average annual income per capita and per family, and the average family size. The reason we chose Brasília, Taguatinga, Ceilândia and Sobradinho as targets for this study is due to 4 reasons; a) in political terms, Brasília (the capital of Brazil) is the principal count of the Distrito Federal State. In it we find the National Congress, the Planalto Palace (home of the President of the Republic), the ministries, etc.; b) Taguatinga and Ceilândia are the most populous and important areas in the south of Brasília (an average distance of 20 miles from the center of Brasília); c) Sobradinho is the most populous and important administrative county north of Brasília (around 17 miles from the center of Brasília); and d) these four populous areas have existed long enough to have their own dynamics.
2
Data collection took place during May and June of 2004, in the administrative counties of Brasília, Taguatinga, Ceilândia and Sobradinho. A total of 1,104 people were interviewed. They answered a sixty-question questionnaire regarding socio-economical and behavioral characteristics. To obtain a more homogenous sampling, only people between the ages of 25 and 55 years old were interviewed. Moreover, all the individuals who called themselves public employees (civil or military) were not interviewed due to the fact that the dynamics that ruled their wages was different from that of the market. The average time to complete the form was approximately 7 minutes. The individuals were interviewed in different points in the administrative counties. In addition, the interviewers participated in 8 hours of instruction concerning how to conduct good interviews.
Not all the information collected was used in this article. Furthermore, as is usual in econometric studies, some filters were applied to the sample. Following the standard procedure of literature regarding the return to schooling, individuals who were still studying were excluded also. For the same reason people with an hourly wage of more than R$ 300 (approximately US$ 100) or less than R$ 1.00 were also withdrawn from the sampling. Finally, only individuals with a weekly workload of 36 to 44 hours were included in the sample. As a result of these filters the sampling size was reduced to 799 individuals. Table 2 presents some descriptive statistics concerning the sample used for this research. The results are separated by administrative counts. For example, an individual who lives in Brasília studies approximately 15.87 years. However, for a resident of Sobradinho, this same measurement is reduced to 9.60. In addition, the number of years of study in private schools is greater for people who live in Brasília than for those who live in other counts. Also, in reference to Table 2 , it is noted that 52% of those interviewed who live in Brasília speak a second language, in contrast to 22% of those who live in Taguatinga, 4% of those residing in Ceilândia and 16% of those in Sobradinho. Another interesting detail is that while 87% of Brasília residents own their own car, this percentage decreases to 39% in Ceilândia and 34% in Sobradinho. 
econometric results
The primary objective in this section is to verify the effect of the place of residence over an individual wage by estimating the mincerian equation of wages as a function of a set of exo-genous variables that measures both human capital and individual characteristics. Mincerian equations are common throughout studies that concern return to schooling [Mincer (1974) , Griliches (1977) , Garen (1984) , Card (2001) , inter alia]. Two problems associated with the use of mincerian equations in wage estimates are: a) the ability bias (that is, the ability of an individual is not easily measured -its absence in the model may cause an estimative bias); and b) the endogeneity of the schooling variable. In the construction of the dataset, special attention was give to both these problems. Thus, in the questionnaire, questions were included that captured the "ability" of an individual (if he spoke another language, if he knew how to work with software like Word and Excel, how many years he had studied in private school, how many years his mother had studied and if he had ever been promoted in the job). On the other hand, in an attempt to solve the problem of endogeneity of the education variable, a two-stage least square model was estimated. Later in this text more detail will be provided in regard to these proceedings.
It is important to emphasize that the authors of this article are not concerned about the return to education.
3 The authors utilize a mincerian framework to verify the importance of the place of residence on individual wages. In this sense, the problems of the omission of the variable ability and the endogeneity issue must be understood within the scope of this paper. That is, the problem of such "ability bias" lies in the fact that individuals with high amount of ability can receive higher wages and live in richer counties. If this is true, the fact of residence location affecting wages will be a spurious fact, because the true effect will be generated by the ability variable, which was omitted in the equation. In a similar manner, the choice of the place of residence may be endogenous. For example, the individual can choose the place of residence according to his wage, or can even choose to live close to his/her job. Table 3 shows the results obtained by ordinary least squares (OLS) as well as Two-Stage least squares (2-LS). In this table, the dependent variable is the logarithm of the monthly wage per hour worked during the week (Lwh). Two groups of explanatory variables have been adopted. In the first group the classic set of variables that appear in the studies on returns to education is utilized. The second group adds the following variables to the previous set: an individual's ability to speak another language (lang), if the applicant knows how to work with software like Word and Excel (exword), how many years the person studied in private school (Spriv), the number of years of education of the applicant's mother (Smother), whether or not the individual has ever been promoted (prom), and if he owned his own house (house). The premise is that this new set of variables can possibly isolate the effect of the ability variable, eliminating (or reducing) the ability bias. A dummy variable was also included which became a value equal to l (one) if the individual has children and 0 (zero) if not. The justification for the inclusion of this variable is to try to capture the effect of the presence of children on the individual's wage. To verify the effect of mobility on the individual's wage, a dummy variable (car) that assumed the value 1 (one) if the individual owned a car was also included in the regression. Finally, in each estimate a count dummy was included which assumed the value Table 3 shows some interesting results on wages, such as the effect of schooling and particularly, private schooling. However, we will focus on the effect of residence location on individual wages. Even using the wide set of variables (equations 2 and 4), there is strong evidence of the occurrence of wage discrimination due to the place of residence of the individual. Using the full set of variables to capture the idea of ability, the OLS estimation indicates a wage punishment of 38 percent for the individuals that live in Taguatinga, 52 percent for the inhabitants of Ceilândia and 58 percent for the inhabitants of Sobradinho. To address the endogeneity problem in the choice of the location to live, the wage equation is re-estimated by two-stages least squares (the place of residence is the endogenous variable and we use the following set of exogenous variables: smother, race, smoke, drink, kids, and wage). The 2-LS regression shows no wage penalty against the inhabitants of Taguatinga, but strong wage punishment for the inhabitants of both Ceilândia and Sobradinho.
The results in Table 3 imply an elevated wage punishment for those living in Ceilândia and Sobradinho, in relation to the residents of Brasília. In an attempt to corroborate this result and show its robustness, a proxy is used for the place of residence. Why is this procedure necessary? Because one may argue that the instruments used to instrumentalize the place of residence were not appropriate. If a bad set of instruments were used, the problem of endogeneity for the place of residence would remain. To eliminate this problem a variable is used that is highly correlated to the present place of residence, but does not have a relation to the error term in the wage equation. If such a variable is found, it can be used as a proxy for the place of residence, without being subject to the criticism regarding endogeneity. * the values in parentheses are the t tests of the variables. **: the instrumentalized variables were Taguatinga, Ceilândia and Sobradinho, and the instruments used were: Lwh, and dummies that indicated if the individual had friends in the count, relatives in the count, if he worked in the count, if he/she would like to move to other administrative count, where he/she lived five years ago and if he/she were afraid of violence.
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In the questionnaire there is the following question: "In what administrative county did you live 5 years ago?" One would not expect that the count a person lived in 5 years ago would bear influence on the error term of the wage equation. Nevertheless, if there is a high correlation between where an individual lived 5 years ago and where he presently lives, this variable can be used as a proxy for the place of residence. Table 4 describes a distribution of individuals by current place of residence and that of 5 years ago. An important detail is that, 5 years ago, some people lived in a county outside the counties studied here. Such people were grouped in the group "other counties". Column 1 describes the distribution of the place of residence 5 years ago. Column 2 describes the same variable, without taking into account the "other counties" group. Column 3 describes the current distribution. Finally, the last line of Table 4 describes the correlation between the place of residence 5 years ago and the present dwelling place. As indicated by this table, there is a significant correlation between the locations of past and present residences. For example, in the case where "other counties" is not included the correlation is 0.74. Table 5 shows the result of the wage estimate (Lwh), by ordinary least squares, using the individual's place of residence 5 years ago as a proxy for the present living place. As mentioned above, it is expected that this procedure reduces, or eliminates, the criticism of endogeneity of the place of residence in the wage equation. Once again, residents outside the administrative county of Brasília are subjected to heavy wage punishment. Note that in Table 5 the base county refers to individuals who lived in Brasília 5 years ago. The results of Table 5 can be interpreted the following way: individuals who lived in Taguatinga 5 years ago actually receive a wage between 23 and 39 percent less than those individuals who lived in Brasília 5 years ago. Since the place of residence 5 years ago is being used as proxy to represent the present place of residence, the residents of Taguatinga receive a wage punishment between 23 and 39 percent in relation to the residents of Brasília. In a similar way, the residents of Ceilândia receive between 27 and 53 percent less than the residents of Brasília. For the Sobradinho county, this wage punishment varies, depending on the estimate, between 35 and 55 percent. We would also like to stress that the residents of "other counties" also receive a wage punishment that, depending on the estimate, can be as high as 32 percent. These remaining results are similar to those described in Table 3 . According to Tables 3 and 5 , there is little doubt that there is an actual wage differential caused by an individual's place of residence. To verify this result, the results gathered from 3 Stage Least Squares (3LS) are shown in Table 6 . In this table, there are two dependent variables: Lwh and S. For Lwh, the use of the two previous sets of explanatory variables is continued. For S, following explanatory variables are used: Smother, man, white, married, Taguatinga, Ceilândia and Sobradinho. The novelty of this regression is that now there is an attempt to control the endogeneity of years of study. To save space, we will just report the results for the equation of the greatest interest, which is the wage equation. 4 The results presented in Table 6 leave no doubt concerning the occurrence of a significant wage punishment for the residents of Taguatinga (37 percent), Ceilândia (51 percent) and Sobradinho (56 percent). The remaining results are similar to those shown in the previous regressions. After detecting the difference in wages, generated by the place of residence, it now remains for us to try to propose an explanation for this differential. As mentioned in the introduction of this article, there are at least 4 possible explanations for such a fact: 1) Spatial Mismatch Hypothesis (SMH); 2) economic rationale; 3) statistical discrimination; and 4) preference discrimination.
According to the Spatial Mismatch Hypothesis (SMH) some groups of individuals (due to their race, ethnic background, creed, etc.) are not allowed to rent houses in city suburbs where the best job opportunities can be found. As a result, these individuals must live in counties far from better job opportunities and consequently are not able to compete for the best jobs and higher wages. For example, Blacks could possibly have difficulty renting or buying residences in certain neighborhoods where the majority of residents are white. Therefore, they would be forced to live in other areas. If the better job opportunities are in white neighborhoods, there may be a greater distance between where Blacks actually live and where the best jobs are actually located. Such a situation makes it difficult for Blacks to get better employment, resulting in: a) different wages for blacks and whites; and b) different wages caused by the place of residence.
According to the above paragraph, SMH provides an explanation for the wage differential resulting from the places of residence. However, SMH is fundamentally based upon the fact that discrimination against some groups of individuals exists in the real estate market. Perhaps this is a reasonable hypothesis for some counties in the United States. But it definitely does not apply to the real estate market in the Distrito Federal State. A brief glance at the data in Table  2 verifies this conclusion. Note that in the sampling, 73% of those interviewed in Brasília were white. In Taguatinga that percentage was 72%, in Ceilândia, it was 32% and in Sobradinho, the percentage of whites was 65%. Percentage-wise, it is apparent that the white population in Taguatinga is almost the same as in Brasília. Furthermore, Sobradinho (the county which has the greatest magnitude of discrimination) possesses a white population very similar to that of Brasília and double that of Ceilândia. To accept the SMH we must not recognize a wage differential between the Brasília and Taguatinga counties and, additionally, the wage differential must be much more severe in Ceilândia than in Sobradinho. These facts are not in accordance with the results found in this study. An important detail worth mentioning is that in the great majority of cases, there are two options when renting houses in the Distrito Federal state. One option is to prove income and present 2 co-signers (people who will be held responsible for paying the rent if the renter does not). One of the co-signers must own property in the Distrito Federal state. The second option is to prove income and pay a down payment equivalent to 6 months rent (this money is returned at the end of the contract). In other words, there is not much room for discrimination if the individual fulfills one of the prerequisites cited above. However, in some instances, it may be argued that salespeople were unfair in regards to certain groups of people. Nevertheless, in the Distrito Federal state, a great part of the real estate is announced in newspapers and websites that include photos. This reduces the dependence that an individual may feel toward the real estate agent. Furthermore, to rent property the salesman almost never accompanies the real estate clients. The practice is that the client chooses the property they want to visit and picks up the keys at the agency (leaving some I.D at the real estate company). The client then inspects the selected property alone, without the presence of the real estate broker. Thus, the possibility of discrimination occurring in the real estate market in the Distrito Federal is quite remote, which eliminates the SMH as a possible explanation for the wage differential amongst the counties in the Distrito Federal.
It is necessary to verify the economic rationale behind the existence of the wage differential amongst the Distrito Federal counts. One possibility is that people who live in Taguatinga, Ceilândia and Sobradinho spend more time commuting to their workplaces. Because of travel time, they arrive at their jobs feeling more tired and their productivity is reduced. In support of this hypothesis, Table 7 presents data about the time an individual takes to reach his job and his means of transportation. Note that people residing in Brasília use their cars more often when traveling to their workplace, which results in less time spent in transit to their jobs. In addition, almost 90% of the residents of Brasília spend less than 20 minutes in transit to their jobs, and just 2.7% spend more than 40 minutes in travel time. Therefore, the wage differential, based on productivity, between Brasília and the other counties, could be logically compared and analyzed. According to Table 7 , individuals living outside Brasília spend more time in the traveling to their jobs, use less comfortable transports (the majority of them have to rely on public transportation, which in the Distrito Federal State, lacks quality) and almost half of them spend more than 40 minutes in transit to their workplace. As indicated above, the economics rationale based on commuting costs can explain a share of the wage differential between Brasília and the other counties. However, the explanation cannot be used to explain why there is such a great difference between the counts. As shown in Table 7 , it is difficult to understand why residents from Sobradinho are less privileged than those living in Taguatinga. After all, these counties have similar statistics regarding the means of transport to work and time spent traveling to the workplace. According to data shown in Table 7 , one would expect the greatest wage differential to be found in Ceilândia since the residents of this county spend more time getting to their workplaces and use private transportation less often. In addition, it is unusual that a difference of twenty minutes in the amount of time needed to travel to work would drive the wage differential to the high level reported in Tables  3, 5 and 6. Discrimination occurring by preference is a possibility that must be examined. For example, the occurrence of discrimination by preference against Blacks is a common assumption in economic studies since: a) employers do not like Blacks (discrimination by preference of the employer); or b) clients do not like to be assisted by Blacks (discrimination by preference of the client).
In the dataset presented, there is a dummy variable that assumes a value equal to 1 (one) if an individual lives in the count where he works and 0 (zero) otherwise. It makes no sense that blacks will discriminate (by taste or preference) against blacks, or that women will discriminate against women. In the same way, there is no sense in a company located in Taguatinga discriminates against the residents from Taguatinga. Similarly, why would clients who buy products in Taguatinga to discriminate against residents from this county? If a client chooses to travel to Taguatinga (or Ceilândia or Sobradinho) to buy a product, discrimination against the dwellers of that county makes no sense. After all, if he is willing to travel to that place, he should also is willing to be attended by a resident from that same area. Thus, the greater the percentage of individuals who work and live in the same county, the less discrimination by preference against the residents of that area should be. Table 8 indicated that 40% of Ceilândia residents also work there. So it seems to be illogical that such people suffer wage discrimination by preference. A similar analysis can be made of Taguatinga and Sobradinho. Observe that, of the 3 counties, Taguatinga is the city showing the smallest percentage of workers living in the same county. Thus it would be logical to expect greatest degree of discrimination by preference against the residents of Taguatinga. The estimates do not support this assumption. It appears that the existence of discrimination by preference is not the most adequate type of discrimination that represents the results.
Data in
Finally, one can suggest that the results encountered are due to the occurrence of statistical discrimination. That is, since employers are not completely familiar with the profile of each worker, they attribute to the worker the average characteristics of the group that the worker belongs. Thus, workers living in Brasília would be classified according to the average residents of Brasila, and the same would apply regarding the residents of Taguatinga, Ceilândia and Sobradinho. Therefore, since Brasília is the richest county and has a population boasting the highest level of education, statistical discrimination against the residents of Taguatinga, Ceilândia and Sobradinho in favor of the residents of Brasília is a strong possibility.
In order to verify the hypothesis of statistical discrimination, the following procedure needs to take place. The mincerian equation should be re-estimated with the broad set of variables by OLS, 5 however, just a sub-sample of the original dataset should be used. In our estimates, only those individuals who work and live in different counties will be included. The rationale for this is that now an employer must contract individuals from different counties. In doing so, he may apply his opinion regarding their group (city of residence) to these individuals. The occurrence of discrimination, then, implies statistical discrimination. In the second column of Table 9 , our original sampling is used; however, a dummy variable (trregion) that assumes a value of 1 (one) if the individual lives and works in the same count and 0 (zero) otherwise is included. The idea is to verify if this variable is able to change the results found. In other words, the use of the variable will verify the validity of our results. Table 9 presents the results of these procedures.
According to individuals who live in Taguatinga and work outside Taguatinga earn wages that are approximately 19 percent less than the residents of Brasília who work outside Brasília. For Ceilândia and Sobradinho these results are 26 percent and 27 percent, respectively. These percentages indicate the existence of statistical discrimination against the residents of Taguatinga, Ceilândia and Sobradinho. These results imply that residents of Brasília working in other counties, even after the control by a series of variables, receive higher wages than residents of Taguatinga (or Ceilândia or Sobradinho) working in other counties. Therefore, a resident of Braslia working in Taguatinga receives higher wages than a resident of Taguatinga working in Brasília (even after the control by a wide range of variables). Another important finding is that the inclusion of the dummy variable trregion does not qualitatively alter the results. Note that trregion is positive and statistically significant at a 10% level. This indicates that individuals that live and work in the same count receive a higher wage than individuals that work outside their county of residence. This result can be interpreted as both:
evidence that the productivity model makes sense. That is, the fact that the individual • lives and works in the same place would save travel time and energy of the worker making him more productive and, consequently, able to receive a higher wage; or evidence in favor of the statistical discrimination model. That is, when the employer • has to hire someone from other counties (which he has less information about) he applies to the new worker the group characteristics. 
conclusions
This article used an original dataset that provided information for 4 administrative counties in the state of the Distrito Federal in Brazil. Armed with these data a series of econometric procedures were carried out to verify the existence of wage differences resulting from the place of residence of the worker. The econometric results demonstrated to be extremely robust to a wide set of statistical procedures. In addition, all results supported the existence of severe wage punishment against workers that lived in poor areas.
It may be argued that our results are biased since the decision regarding the place of residence is endogenous. Individuals with more skills will possibly migrate to rich areas, and low skilled workers will live in poor areas. Such choices of residence will bias the results in favor of wage differences between areas. To prevent this bias we performed two different econometric procedures. First, we estimated the regressions using two-stage least squares (2-LS). Secondly, we used a proxy that highly correlated with the place of the residence, but was not associated with the actual wage received by the workers. This proxy kept our results qualitatively the same. In other words, our statistical procedure addressed the endogeneity problem.
After finding a statistically significant wage gap between workers from different counties, we proposed four different explanations for this gap. While we did not find strong evidence in favor of both the Spatial Mismatch Hypothesis (SMH) and the discrimination by preference, we did not rule out the explanations based on economic rationale (commuting cost) and statistical discrimination.
Although it was showed that part of the wage differential between counties was attributed to factors linked to worker productivity, such as time spent commuting from home to workplace, it was apparent that an important part of this differential was linked to the existence of statistical discrimination against those living in poor counties.
